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[57] 

An apparatus for measuring biological signals includes: a 
whole function input unit for detecting a parameter repre 
senting a whole function of an organ of a body to be 
measured; a regional function input unit for detecting a 
parameter representing a regional function of the organ of 
the body; a conversion operation unit for outputting a 
conversion value while converting the parameter from the 
regional function input unit into a value representing the 
Whole function; a comparison operation unit for receiving 
the parameter representing the whole function outputted 
from the Whole function input unit and the conversion value 
outputted from the conversion operation unit and calculating 
and outputting a ratio between the parameter representing 
the whole function and the conversion value or a difference 
between the parameter representing the whole function and 
the conversion value; a display control unit for receiving the 
parameter representing the whole function and the conver 
sion value or the ratio between the parameter representing 
the whole function and the conversion value and outputting 
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APPARATUS FOR MEASURING 
BIOLOGICAL SIGNAL 

BACKGROUND OF THE INVENTION 

The invention relates to an apparatus for measuring 
biological signals that detect an abnormality by measuring a 
whole function and a regional function of an organ of the 
body. 
When one detects the presence of a regional abnormality 

of such organs of the body as the heart and the lung, a 
conventional method employs an apparatus for measuring 
biological signals and measures a parameter representing the 
whole function of an organ of the body to be measured so 
that the presence of an abnormality can be judged from a 
subtle change of the parameter brought about by a regional 
abnormality, or detects an abnormal region by measuring a 
parameter representing a regional function of an organ of the 
body for all the required regions of the organ of the body. 

Further, other conventional methods employ various spe 
cial apparatuses for measln'ing biological signals to give a 
subject a detailed examination from the outset. 

However, for detecting such subtle change of the param 
eter brought about by a regional abnormality by measuring 
the parameter representing the whole function of the organ 
of the body to be measured. highly sophisticated expertise or 
a great amount of experience is required When part of the 
organ becomes abnormal, the other part of the organ tends 
to compensate for the function of such abnormal part of the 
organ, therefore no change of the parameter representing the 
whole function takes place unless such abnormality is sig 
ni?cantly aggravated. As a result, the detection of an abnor 
mality has been delayed in some examinations using the 
conventional methods. 

Further, when measuring the parameter representing the 
regional function of the organ of the body, it is necessary to 
take samples of the same parameter from a great number of 
all other regions of the organ of the body to be measured. As 
a result, the examiner may overlook some detected regions, 
which in turn requires that the regions be reexamined, thus 
causing emotional and physical distress to the subject. Still 
further, this type of examination requires a large and expen 
sive measuring apparatus, which in turn entails much time 
for preparations for measurements and hence makes this 
type of examination unsuitable as a simple examination for 
abnormality detection. 

Moreover, when making a detailed examination from the 
outset, the subject is forced to endure emotional and physical 
strain. 

SUMMARY OF THE INVENTION 

The invention has been made in view of the aforemen 
tioned circumstances. The object of the invention is, 
therefore, to provide an apparatus for measuring biological 
signals that can detect the presence of an abnormality, which 
has simple construction, by measuring a whole function 
parameter and a regional function parameter of an organ of 
the body. 
To achieve the above object, according to a ?rst aspect of 

the invention, an apparatus for measuring biological signals 
includes: a ?rst input means for detecting a parameter 
representing a whole function of an organ of a body to be 
measured; a second input means for detecting a parameter 
representing a regional function of the organ of the body; a 
conversion operation unit for outputting a value converted 
from the parameter of the second input means into a value 
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2 
representing the whole function; and a comparison operation 
unit for receiving the parameter representing the whole 
function output from the ?rst input means and the converted 
value output from the conversion operation unit and calcu 
lating and outputting a ratio between the whole function 
parameter and the conversion value or a diiference between 
the parameter and the conversion value. 

According to a second aspect of the invention, an appa 
ratus for measuring biological signals includes: a ?rst input 
means for detecting a parameter representing a whole func 
tion of an organ of a body to be measured; a second input 
means for detecting a parameter representing a regional 
function of the organ of the body; a conversion operation 
unit for outputting a conversion value converted from the 
parameter of the second input means into a value represent 
ing the whole function; a display control means for receiving 
the parameter representing the whole function and the 
conversion value and outputting the received parameter and 
conversion value as X-Y graph data; and a display means for 
displaying the output from the display control means. 

According to a third aspect of the invention, an apparatus 
for measuring biological signals that includes: a ?rst ultra 
sound probe for transmitting and receiving an ultrasound 
signal for measuring a short-axis inner diameter of a heart; 
a second ultrasound probe for transmitting and receiving an 
ultrasound signal for measuring a blood ?ow velocity of 
blood ejected from the heart; an ECG (electrocardiogram) 
signal detection means for detecting an ECG signal to be 
used as a trigger signal for a single heart beat; a control 
means including a ?rst calculation means, a second calcu 
lation means, and a comparison operation means, the ?rst 
calculation means receiving the ultrasound signal for mea 
surement of the short-axis inner diameter detected by the 
?rst ultrasound probe, and the ECG signal and calculating a 
?rst stroke volume based on the ultrasound signal for 
measurement of the short-axis inner diameter, the second 
calculation means receiving the ultrasound signal for mea 
surement of the blood ?ow velocity detected by the second 
ultrasound probe and the ECG signal and calculating a 
second stroke volume at the same time as the ?rst stroke 
volume calculating time from the ultrasound signal for 
measurement of the blood ?ow velocity, and the comparison 
operation means calculating a ratio between the ?rst stroke 
volume and the second stroke volume; and a display means 
for displaying the ?rst and the second stroke volumes output 
from the control means on X-Y graph. 
The invention of the ?rst aspect is characterized in that: 

the parameter representing the whole function of an organ of 
' the body to be measured is detected by the ?rst input means 
and the parameter representing the regional function of the 
organ of the body is detected by the second input means; the 
parameter detected by the second input means is output as a 
conversion value while converted into the parameter repre 
senting the whole function by the conversion operation unit; 
and either the ratio of the conversion value to the whole 
function parameter output from the ?rst input means or the 
difference between the conversion value and the whole 
function parameter is calculated and outputted as calculated 
data. 
The invention of the second aspect is characterized in 

that: the parameter representing the whole function of an 
organ of the body to be measured is detected by the ?rst 
input means and the parameter representing the regional 
function of the organ of the body is detected by the second 
input means; the parameter detected by the second input 
means is output as a conversion value while converted into 
the parameter representing the whole function by the con 
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version operation unit; both the whole function parameter 
and the conversion value and the ratio between the whole 
function parameter and the conversion value is output to the 
display control unit, and displayed on the display means as 
X-Y graph data; and the display means displays the whole 
function parameter, the conversion value, or the ratio 
between the whole function parameter and the conversion 
value on the X-Y graph on the screen thereof. 

The invention of the third aspect is characterized in that: 
ultrasound signals are transmitted and received by locating 
the ?rst and the second ultrasound probe to the required 
positions and then measuring the short-axis inner diameter 
and blood ?ow velocity of the heart; further, the ECG signal 
to be used as a trigger signal for a single heart beat is 
detected; the control means receives the ultrasound signal 
for measurement of the short-axis inner diameter, the ultra 
sound signal for measurement of the blood ?ow velocity, 
and the ECG signal, calculates the ?rst stroke volume based 
on the ultrasound signal for measurement of the short-axis 
inner diameter, calculates the second stroke volume at the 
same time as the ?rst stroke volume calculating time from 
the ultrasound signal for measurement of the blood ?ow 
velocity, and calculates the ratio between the ?rst and the 
second stroke volumes; and the monitor displays the ?rst 
and the second stroke volumes outputted from the control 
means or the ratio between the ?rst and the second stroke 
volumes on the X-Y graph. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a con?guration of an 
apparatus for measuring biological signals of the invention; 

FIG. 2 is a block diagram of an applied example when the 
embodiment shown in FIG. 1 is applied to a heart; 

FIG. 3 is a diagram showing positions to which ultrasound 
probes are located in the applied example shown in FIG. 2; 

FIG. 4 is a diagram illustrative of measurement of a left 
ventricular short-axis inner diameter of the heart in the 
applied example shown in FIG. 2; and 

FIG. Sis a diagram illustrative of measurement of a blood 
?ow velocity of the heart in the applied example shown in 
FIG. 2. ' 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Apparatuses for measuring biological signals, which are 
embodiments of the invention, will now be described with 
reference to the drawings. FIG. 1 is a block diagram showing 
a con?guration of an embodiment of the invention. 

In FIG. 1, reference character M denotes an organ of the 
body such as a heart; reference numeral 1 denotes a whole 
function input unit that detects a required biological signal 
representing the whole function of the organ of the body M 
as a parameter; and 2, a regional function input unit that 
detects a required biological signal representing a regional 
function of the organ of the body M as a parameter. Each of 
the whole function input unit 1 and the regional function 
input unit 2 has an electrode, a sensor or an ultrasound probe 
and an ampli?er for amplifying the detected parameter, 
although not shown in the drawing. Reference numeral 3 
denotes a conversion operation unit that receives the 
regional function parameter applied from the regional func 
tion input unit 2 and converts the received parameter into the 
parameter representing the whole function and outputs such 
parameter representing the whole function as a conversion 
parameter. Reference numeral 4 denotes a comparison 
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4 
operation unit that not only receives the whole function 
parameter applied from the whole function input unit 1 and 
the conversion parameter applied from the conversion 
operation unit 3 to calculate the ratio between both param 
eters but also exerts control over the entire part of the 
apparatus. The comparison operation unit 4 is constructed 
of, e.g._. a CPU. Further, reference numeral 5 denotes a 
display control unit constructed of, e.g., a CPU. The display 
control unit 5 receives the parameter from the whole func 
tion input unit 1, the conversion parameter from the con 
version operation unit 3, and the ratio between the whole 
function parameter and the conversion parameter applied 
from the comparison operation unit 4, converts the received 
data into X-Y graph data, outputs the converted X-Y graph 
data on a monitor 6 that is constructed of, e.g., a CR1‘ or a 
liquid crystal display, displays the whole function parameter 
and the conversion parameter or displays the ratio between 
both parameters on X-Y graph. The aforementioned com 
parison operation unit 4 and the display control unit 5 may 
be constructed of, e.g., a single CPU as a control means. 

In the aforementioned con?guration, the electrode, the 
sensor. or the ultrasound probe is attached to an organ of the 
body of a subject to be examined or to a required region 
close to such organ of the body, and the required parameters 
are then detected by the whole function input unit 1 and the 
regional function input unit 2. The parameter detected by the 
whole function input unit 1 is fed to the comparison opera 
tion unit 4 and the display control unit 5. 
On the other hand, the parameter detected by the regional 

function input unit 2 is fed to the conversion operation unit 
3 and converted into the parameter of the whole function by 
the conversion operation unit 3. The conversion parameter is 
output to the comparison operation unit 4 and the display 
control unit 5. 

The comparison operation unit 4 calculates the ratio of the 
whole function parameter to the conversion parameter which 
have been received, and outputs the calculated ratio to the 
display control unit 5. Receiving the parameter from the 
whole function input unit 1 and the conversion parameter 
from the conversion operation unit 3, the display control unit 
5 either outputs these data as X-Y graph data or outputs to 
the monitor 6 the ratio of the whole function parameter to the 
conversion parameter output from the comparison operation 
unit 4 as X-Y graph data. 

On the screen of the monitor 6, data that has been 
calculated based on the parameter representing the whole 
function measured by the whole function input unit 1 and the 
conversion data that has been calculated based on the 
parameter representing the regional function measured by 
the regional function input unit 2 and converted into the 
parameter representing the whole function are plotted as 
they change on a time-dependent basis, or the ratio between 
the whole function data and the regional function-based 
conversion data that has been converted into the parameter 
representing the whole function is displayed on the X-Y 
graph. In this case, if, e.g., all the parts are functioning 
normally, the same value is given to both parameters on the 
display screen, or the ratio between both parameters 
becomes “1” and is displayed on a straight line X=Y on the 
X-Y graph on the monitor screen, i.e., on a straight line 
drawn at an angle of 45° with respect to the horizontal axis 
of the X-Y graph. 

If some regional function is abnormal, the regional 
function-based conversion data can be displayed at positions 
remote from the Whole function data so as not to overlap on 
the whole function data. Therefore, the degree of such 
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abnormality can be judged through how far the former is 
distanced from the latter. If, on the other hand, the ratio of 
the whole function data to the regional function-based 
conversion data is not equal to “1”, the conversion data 
deviates from the X=Y line either upward or downward 
Therefore, the presence of an abnormality can be found. If 
an abnormality is found, a detailed examination can be made 
using special examination apparatuses. 

If the ratio of the whole function data to the regional 
function-based conversion data is indicated in the form of 
logarithm, the degree of an abnormality can be judged 
through how far the ratio is distanced from the normal value 
“0” since the logarithm for indicating that an organ is 
functioning normally is “0”. 

Further, one may also indicate the distance from the 
normal value “0” by taking a di?erence between the whole 
function data and the regional function-based conversion 
data. 

An applied example of the aforementioned embodiment 
will be described with reference to FIGS. 2 to 5. FIG. 2 is 
a block diagram showing a con?guration of an example in 
which the embodiment shown in FIG. 1 is applied to the 
detection of, e.g., the angina pectoris. FIG. 3 shows an 
example in which ultrasound probes are located at required 
regions in the applied example of FIG. 2. FIG. 4 shows an 
M-mode echocardiogram detected in FIG. 3. FIG. 5 shows 
a Doppler echocardiogram detected inFIG. 3. 

This example is designed to not only calculate a stroke 
volume from blood ?ow velocity by measuring the blood 
?ow velocity in an ultrasound Doppler mode as the param 
eter representing the whole function of an organ of the body, 
but also calculate a stroke volume from left ventricular 
short-axis inner diameter by measuring the left ventricular 
short-axis inner diameter in an ultrasound M-mode as the 
parameter representing the regional function of the organ of 
the body. The left ventricular short-axis inner diameter 
re?ects movements of the posterior left ventricular wall and 
the interventricular septum. 

In FIG. 2, reference numeral 20 denotes an M-mode 
ultrasound probe (hereinafter referred to as the “M-mode 
probe”); and 21, a Doppler mode ultrasound probe 
(hereinafter referred to as the “D-mode probe”). 

FIG. 3 shows an example in which the M-mode probe 20 
and the D-mode probe 21 are arranged so that ultrasound 
signals are transmitted and received in the parasternal loca 
tion (short-axis direction) and the apical location (long-axis 
direction) of the heart, respectively. Generally, the M-mode 
indicates time-dependent variations of an organ of the body, 
whereas the Doppler mode is designed to emit an ultrasound 
signal onto an object showing movement such as blood and 
to indicate time-dependent variations of the object, i.e., the 
blood ?ow velocity and the like, as frequency change with 
respect to a reference frequency. 

In FIG. 3, the M-mode probe 20 and the D-mode probe 21 
are located at the required positions of the chest wall, 
respectively. The M-mode probe 20 measures the left ven 
tricular short-axis inner diameter of the heart, and the 
D-mode probe 21 measures the blood ?ow velocity of the 
left ventricular out?ow tract caused by contraction of the 
heart. 

Returning to FIG. 2, the M-mode probe 20 is connected 
to a transmission circuit 22 that transmits an ultrasound 
signal and a reception circuit 23 that receives the ultrasound 
signal re?ected from the heart. Similarly, the D-mode probe 
21 is connected to a transmission circuit 24 that transmits an 
ultrasound signal and a reception circuit 25 that receives the 
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6 
ultrasound signal re?ected from the heart. The output ter— 
minal of the reception circuit 23 is connected to an ampli?er 
26, and the output terminal of the reception circuit 25 is 
connected to an ampli?er 27. 

Further, the output terminal of the ampli?er 26 is con 
nected to a logarithmic amplifier 28 that outputs the ampli 
?ed signal in the form of an exponential signal. The output 
terminal of the logarithmic ampli?er 28 is connected to a 
detection circuit 29 where the ultrasound signal is detected 
and demodulated. Still further, the output terminal of the 
ampli?er 27 is connected to a velocity detection unit 30 that 
detects the blood ?ow velocity of, e.g., the aorta shown in 
FIG. 3. 

Reference numeral 31 denotes an ECG ampli?er that 
ampli?es an ECG signal detected by a plurality of electrodes 
E attached to the chest. The ECG signal is traced so that a 
Q wave (FIG. 4) can be used as a trigger for calculating the 
stroke volume as will be described later. 

The output terminals of the detection circuit 29, the 
velocity detection unit 30, and the ECG ampli?er 31 are 
connected to an analog-to-digital converter 32, where the 
output signals from the components 29, 30, 31 are respec 
tively converted into digital signals and output to an opera 
tion control unit 33 that is constructed of, e.g., a CPU. The 
operation control unit 33 has built-in storage elements such 
as a ROM and a RAM although not shown in the drawings. 
The ROM stores a control program in advance. and the 
RAM temporarily stores working data. The output terminal 
of the operation control unit 33 is connected to a monitor 34 
that is constructed of, e.g., a CRI‘, a liquid crystal display, or 
the like. 

As shown in FIG. 4, the operation control unit 33 detects 
from the ultrasound signal detected by the M-mode probe 20 
per heart beat a left ventricular end-diastolic internal diam 
eter Dd obtained at the time the blood in the heart is about 
to be ejected and a left ventricular end-systolic internal 
diameter Ds of the heart obtained after the blood has been 
ejected From the detected data Dd and Ds, a left ventricular 
end-diastolic volume={7.0/(2.4+Dd)}-Dd3 and a left ven 
tricular end-systolic volume={7.O/(2.4+Ds)}-Ds3 are calcu 
lated by a generally known Teichholz method. Then, stroke 
volume SVm can be obtained by calculating the difference 
between the two volumes from the following equation. 

Further, as shown in FIG. 5, the operation control unit 33 
integrates the wave form of the shaded left ventricular 
out?ow tract blood ?ow velocity signal every heart beat with 
a Q wave in the ECG signal as a trigger. In order to calculate 
a stroke volume, it is necessary to multiply the integrated 
value by a cross-sectional area of the aorta. Since this 
method is applied to a stress test in which the subject is 
caused by exercise or drug is applied to the subject, cali 
bration is made so that the stroke volume calculated from the 
left ventricular short-axis inner diameter before load equals 
the integrated value while assuming that the heart is func 
tioning normally until loaded. That is, a coe?icient 0t indi 
cated in the following equation is calculated before stress, 
and the integrated value of the wave form of the left 
ventricular out?ow tract blood ?ow velocity signal obtained 
at the time the stress has been applied is multiplied by the 
coefficient or, so that the stroke volume at that moment can 
be calculated. 

(2) 

(3) 
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In the above equations, t1 and t2 are the trigger time based 
on an arbitrary ECG signal before stress and the trigger time 
based on an ECG signal subsequent to such arbitrary ECG 
signal; tn and tn-l are the trigger time based on an ECG 
signal (Q wave) of the same heart beat as the heart beat from 
which the stroke volume has been calculated in the M-mode 
after stress and the trigger time based on an ECG signal (Q 
wave) subsequent to such ECG signal; and V(t) is the left 
ventricular out?ow tract blood ?ow velocity at a time t. 
The operation control unit 33 outputs a single stroke 

volume calculated in the M-mode and a single stroke 
volume calculated in the Doppler mode for the same heart 
beat in this way as a time-dependent change on the X-Y 
graph, or calculates and outputs the ratio between both 
stroke volumes. 

Reference numeral 34 denotes the monitor constructed of, 
e.g., a CR1‘ or a liquid crystal display similar to that of the 
conventional example. The monitor 34 displays the time 
dependent change between the single stroke volume of the 
Doppler mode and the single stroke volume of the M-mode 
generated from the operation control unit 33 or the ratio 
between both stroke volumes on the X-Y graph on the screen 
thereof. 

In the aforementioned construction, the M-mode probe 20 
for measuring the left ventricular short-axis inner diameter 
and the Doppler probe 21 for measuring the left ventricular 
out?ow tract blood ?ow velocity are located at the required 
positions of the chest wall of the subject, respectively (FIG. 
3), so that ultrasound signals are transmitted by the trans 
mission circuits 22 and 24. Further, in order to select a 
trigger for a single heart beat to be calculated by the Doppler 
echocardiogram and the M-mode echocardiogram detected 
by the Doppler probe 21 and the M-mode probe 20, one 
arranges a plurality of electrodes E at the required positions 
of the chest of the subject and detects an ECG signal. 
The ultrasound signal re?ected by the left ventricle is 

detected by the M-mode probe 20, received by the reception 
circuit 23, ampli?ed by the ampli?er 26, converted into a 
required signal by the logarithmic ampli?er 28, demodulated 
by the detection circuit 29, and converted into a digital 
signal by the analog-to-digital converter 32. 

Further, the ultrasound signal re?ected by the left ven 
tricular out?ow tract of the heart is detected by the Doppler 
probe 21, received by the reception circuit 25, and ampli?ed 
by the ampli?er 27. Then, a velocity component signal of the 
left ventricular out?ow tract is detected by the velocity 
detection unit 30, and the detected signal is converted into 
a digital signal by the analog-to-digital converter 32. 

Still further, the ECG signal detected by the electrodes E 
is ampli?ed by the ECG ampli?er 31, and converted into a 
digital signal by the analog-to-digital converter 32. 
The ECG signal, the M-mode ultrasound signal, and the 

velocity component signal output from the analog-to-digital 
converter 32 are received by the operation control unit 33. 
As shown in FIG. 4, the operation control unit 33 mea 

sures the left ventricular end-systolic internal diameter Ds 
and the left ventricular end-diastolic internal diameter Dd as 
the regional function parameters from the ultrasound signals 
detected by the M-mode probe 20 with, e.g., a Q wave of an 
ECG signal as a trigger. The operation control unit 33 further 
operates to convert the di?'erence SVm between the left 
ventricular end-systolic volume and the left ventricular 
end-diastolic volume as a single stroke volume of the 
parameter representing the whole function based on equa 
tion (1). 

In addition, the operation control unit 33 calculates the 
coe?icient or before stress based on equation (2) from the 
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8 
ultrasound signal detected by the Doppler probe 21 with, 
e.g., a Q wave of an ECG signal shown in FIG. 5 as a trigger. 
The coe?icient or is assumed to be the cross-sectional area of 
the left ventricular out?ow tract. Moreover, the operation 
control unit 33 calculates a stroke volume after stress as the 
parameter represented whole function based on equation (3) 
from the same trigger time as that used to calculate the single 
stroke volume in the M-mode. 

Still further. the operation control unit 33 outputs not only 
the single stroke volume converted into the parameter rep 
resenting the whole function from the M-mode regional 
function parameter but also the single stroke volume calcu 
lated by the parameter representing the whole function 
obtained by the Doppler mode on the monitor 34 and 
presents the single stroke volume on the X-Y graph on the 
screen of the monitor 34. In this case, if the heart is 
functioning normally, the time-dependent output data are 
indicated as a time-dependent change so as to overlap one 
upon another on the X-Y graph. However, if the heart is 
functioning abnormally, the stroke volume value obtained in 
the M-mode is indicated remote from the stroke volume 
value obtained in the Doppler mode. 
The operation control unit 33 also calculates the ratio of 

the single stroke volume calculated based on the M-mode to 
the single stroke volume calculated based on the Doppler 
mode and presents the calculated ratio on the X-Y graph on 
the screen of the monitor 34. In this case, by allowing the 
X=Y line to be displayed on the screen of the monitor 34 in 
advance, the degree of the abnormality can be judged 
through how far the calculated ratio is distanced from such 
line. In the case where the heart is functioning normally, the 
ratio becomes “1”, which means that the ratio is superim 
posed upon the X=Y line. 

While the left ventricular short-axis inner diameter of the 
heart is measured in the M-mode as the regional function 
parameter in the aforementioned example, the stroke volume 
can be calculated by measuring the left ventricular short-axis 
cross-sectional area by two dimensional echocardiograrn. 
While the stroke volume in the heart is taken as an 

example in the aforementioned applied example, the pres 
ence of an abnormality can be detected by similarly mea 
suring required parameters for other organs of the body. For 
example, to measure the function of the lung, one may 
measure the breathing capacity as the whole function 
parameter, then measure the amount of ventilation in any 
bronchus as a regional function parameter, so that such 
amount of ventilation is converted into the breathing capac 
ity measured as the whole function parameter. This helps 
detect a regional abnormality and harmonic abnormality of 
the lung. 
As described in the foregoing, the apparatuses for mea 

suring biological signals of the invention of the ?rst and 
second aspects of the invention are characterized as facili 
tating the detection of an abnormality by comparing the data 
representing the whole function calculated from a regional 
function parameter of an organ of the body with the data 
calculated from a whole function parameter. In addition, the 
apparatuses of the invention are advantageous in detecting 
an abnormality more accurately than in the case of making 
measurements only with the whole function parameter of an 
organ of the body and more easily than in the case of making 
measurements at all the regions of an organ of the body. 
The invention of the third aspect of the invention is 

characterized as calculating a stroke volume based on the 
blood flow velocity of the heart as the whole function 
parameter and a stroke volume based on the short-axis inner 
diameter of the heart as a regional function parameter from 
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ultrasound signals, and as judging the presence of an abnor 
mality in the heart by either displaying both stroke volumes 
or displaying the ratio between both stroke volumes. 
Therefore, the invention can provide the advantage of 
detecting an abnormality of the heart easily without giving 5 
stress or spiritual burden to the subject. 
What is claimed is: 
1. An apparatus for measuring biological signals, com 

prising: 
?rst input means for detecting a parameter representing a 

whole function of an organ of a body to be measured; 
second input means for detecting a parameter representing 

a regional function of the organ of the body; 
a conversion operation unit for converting said parameter 

output from said second input means into a conversion 
value representing the whole function and for output 
ting said conversion value; and 

a comparison operation unit for receiving said parameter 
representing the whole function output from said ?rst 
input means and said conversion value output from said 
conversion operation unit and for calculating and out 
putting one of a ratio between said parameter and said 
conversion value, and a difference between said param 
eter and said conversion value. 

2. An apparatus for measuring biological signals, com 
prising: 

?rst input means for detecting a parameter representing a 
whole function of an organ of a body to be measured; 

second input means for detecting a parameter representing 
a regional function of the organ of the body; 

conversion operation unit for converting said parameter 
output from said second input means into a conversion 
value representing the whole function and for output 
ting said conversion value; 

display control means for receiving said parameter rep 
resenting said whole function and said conversion 
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value and for outputting said parameter and said con 
version value as X-Y graph data; and 

display means for displaying said graph data output from 
said display control means. 

3. An apparatus for measuring biological signals, com 
prising: 

a ?rst ultrasound probe for transmitting and receiving an 
ultrasound signal for measuring a short-axis inner 
diameter of a heart; 

a second ultrasound probe for transmitting and receiving 
an ultrasound signal for measuring a blood ?ow veloc 
ity of blood ejecting from the heart; 

ECG signal detection means for detecting an ECG signal 
to be used as a trigger signal for a single heart beat; 

control means, including ?rst calculation means, second 
calculation means, and control operation means, said 
?rst calculation means receiving said ultrasound signal 
for measurement of said short-axis inner diameter 
detected by said ?rst ultrasound probe, said ultrasound 
signal for measurement of said blood ?ow velocity 
detected by said second ultrasound probe, and said 
ECG signal, and calculating a ?rst stroke volume based 
on said ultrasound signal for measurement of said 
short-axis inner diameter, said second calculation 
means calculating a second stroke volume, at the same 
time that said ?rst stroke volume is being calculated, 
from said ultrasound signal for measurement of said 
blood ?ow velocity, said comparison operation means ‘ 
calculating and outputting a ratio between said ?rst 
stroke volume and said second stroke volume; and 

display means for displaying said ?rst stroke volume and 
said second stroke volume output from said control 
means on an X-Y graph. ' 

***** 


